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Presented at the “Lateral Epitaxial Overgrowth Workshop”, Juneau, Alaska, August 2-6, 1999.

Silicon-on-Sapphire
Abstract

The early sixties were at the beginning of the electronics revolution where silicon
integrated circuits built their current dominance, fundamentally and pervasively on tailor-
made materials, starting at the atomic level. Thin-film deposition techniques, particularly
chemical vapor deposition (CVD) and molecular-beam epitaxy (MBE) were developed to
provide control over material constituents “in atomic amounts”, in order to form the
active part of high-performance devices. Nonetheless, the CVD techniques failed to
provide a crystalline silicon structure amenable to advanced devices on insulating
substrates, particularly sapphire.

In this presentation, the major issues, which confronted the formation of very thin layers
of silicon (30-100 nm) on sapphire substrates for application to sub 100-nm device
technology, will be reviewed. The focus of the investigation was, and still is, to achieve a
structure in which the modern CMOS technology, the mainstay technology and
workhorse of the electronic revolution, can be affordably implemented. In this context,
one approach to the obtention of crystalline, device-quality thin film silicon-on-sapphire
(TFSOS), namely the double Solid Phase Epitaxy (DSPE), has achieved truly outstanding
results which are presently incorporated into high-performance products, such as phase-
locked loop (PLL) ICs for wireless communication, and analog-to-digital converters for
space application.

Besides the materials properties, devices’ performances (f; >100GHz) and circuits’
applications (analog and mixed signals), present investigations aimed at producing
stressed layers of Sijx Gex (x>0.75) grown on TFSOS will also be described. Based on
the present results, TFSOS could become entrenched, as CMOS, as new materials and
devices appear — witness the recent success in developing highly-engineered structures
with SiGe on TFSOS (hole mobility, through Hall measurements, is in excess of
800cm?/V .sec) — using the established industrial infrastructure.

Isaac Lagnado

SPAWAR Systems Center San Diego
D805

San Diego, CA 92152
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